In this paper are considered the effect upon the reaction of (1) substances not directly participating in it, (2) tem perature.
A short description is given of the m anner in which the observations were made.
The equation which expresses the result of a single set of observa tions was shown in a previous paper to be are the amounts of potential change a t the times respectively. Each set of observations gives a mean value of , which is taken to be the value of the rate of change under the conditions of the set.
The effect of the variation of the conditions upon the value of « is considered to be a measure of their effect upon the course of the reaction.
Variation of Hydrogen Sulphate.
I t is shown from the results of three sets of experiments at tem peratures of 16°, 20°, and 30°, th a t the increment in the value of the
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rate of change per unit of sulphate per u n it of iodide is constant when an unit volume contains quantities of sulphate ranging from 45 to 515 IP S O 4.* This increm ent is again constant for th e range 515 to 762 H 2S 0 4,but has a higher value. F o r quantities of sulphate greater than 762 H 2S 0 *this increm ent, which again bec stant, is fu rth er increased in value. The explanation given of this discontinuity in the successive values of the increm ent, is th a t the gradual addition of the sulphate to the w ater gives rise to the gradual formation of one hydrate a t the expense of another, and the increm ent per unit of sulphate is the resu ltan t of th e increm ent per u n it of each of the hydrates. Theoretically the rate 1230 X 10~6 is the rate w ith w ater and hydrogen iodide only, present in am ounts per cubic centim etre 55400 jEPO, 1HI. The increm ents p er u n it of hydrogen sulphate are in the three cases 18*1, 22"4, and 26*5 m illionths.
W hen the medium consists of w ater, hydrogen iodide, and hydro gen sulphate, and the ratio of the num bers of and H I falls below 20, the rate w ith u nit of H I has a value different from 1230 X 10-8 ; but the value of the increm ent per u n it of sulphate is the same for the range of numbers of H 2S 0 4 from 45 to 5
Variation of Hydrogen Chloride.
I t is shown from the results of one set of experiments a t a tem perature of 30° th a t the increment in the value of the rate of change per unit of chloride per unit of iodide is constant when a cubic centimetre contains 14 HI, and quantities of chloride ranging from 70 to 280 HCl,the value of the increment being 16"8 X 10-6. An examina tion of four sets of observations made in the course of the experiments * As in our former papers, we use H to represent one-millionth of a gram of hydrogen, and other symbols italicized for the corresponding proportions of other elements. Thus H^SO 4 is 98 millionths of a gram of hydrogen sulphat upon tem perature, and of the experim ents recorded in a previous paper, made to determine the law of variation of the rate of change with iodide, shows th a t when the ratio of the numbers of and H I is higher than it is in the set quoted above, the value of the increment per u nit of chloride per u nit of iodide falls to 16'2 X 10-6. This lower value is th e same for values of the num ber of HGl, ranging from 190 to 547, and for values of the ratio of the num bers of HGl and HI, ranging from 20 to 210.
The formulae for « in these two cases in a solution containing in 1 c.c. 1 H I and c HGl are a t a tem perature of 30°, I t was shown in a previous paper th a t when quantities of iodide are introduced into the medium sufficiently small in amount, in com parison w ith other substances not participating directly in the reaction, the rate of chemical change varied directly with the amount of iodide. I t was conjectured th a t when the amount of iodide is large enough to modify considerably the character of the medium, it would have the same kind of effect upon the reaction as hydrogen sulphate and hydrogen chloride. I t is now shown th a t the increment of the rate per unit of hydrogen iodide per u n it of iodide is 19'4 x 10-6 at a tem perature of 30°, the rate w ith 1 H I a t the same tem perature being 1210 X 10~6. The formula for the rate with iH I is « = i{1210 + 19-4 (z -l ) } 10-18.
I t will he observed th a t the actual rate w ith unit of hydrogen iodide in a medium consisting of w ater and hydrogen iodide is approximately the same as the theoretical rate w ith u nit of iodide in a medium consisting of water, hydrogen iodide, and either hydrogen sulphate or hydrogen chloride when the ratio of the numbers of H 2SOi and H I and of the numbers of HGl and H I exceeds 20. I t has been shown above th a t this rate is 1230 X 10-6.
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Variation of Sodium Hydrogen Carbonate.
In a medium consisting mainly of water' and sodium hydrogen carbonate the increment of the rate per unit of JSTaHCO3 per unit of iodide is 40 x 10-6 at a tem perature of 15°, the formula for the rate w ith 8-59 N a l and quantities of the carbonate ranging from 25 to 227 NaHGO3, being at this tem perature a -8-59 {192 + 406 } 1 0 -6. I l l
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The rate w ith 1 N a land b N a H C O3 is at -(155 + 40 6) 10" ® , so th a t the theoretical ra te w ith 1 N a l only, in th is m edium, is 155 x 10"® a t a tem perature of 15°. A t the same tem perature th e actual rate with 1 H I in a medium consisting of w ater and hydrogen iodide is 356 x 10~®, a rate more th an twice as g reat as th e corresponding rate w ith the neutral iodide. The increm ent of the rate per u n it of carbonate per u n it of iodide is m ore th a t four tim es the highest increment per u n it of sulphate per u n it of iodide a t th e tem perature of 15°.
Variation of Potassium I o d i d e , Sodium
, and Sodium a medium consisting mainly of Water and Sodium Hydrogen Carbonate.
In this medium a t a tem perature of 15°, th e increm ents of the rate per unit of these substances per u n it of iodide are (1) for th e range 10 X I to 30 K I ,4-15x10-®; (2) for the range 10 N a l to 30 4*84 X 10"6; (3) for th e range 1 NaCl to 14 , 27'7 X10-® . In th is medium sodium chloride has a considerable effect on th e rate, but in a medium consisting of w ater and hydrogen chloride its effect is almost nil.
General Conclusion as to the effect of the Medium upon the reaction.
Each constituent of the medium produces an effect on th e rate of change of u nit peroxide and unit iodide, proportional to the mass-, and varying with the natu re of th e constituent. The increm ent of this rate per unit mass of each constituent is constant so long as the ^quantity of the predom inant constituent present in the medium is sufficiently large, in comparison w ith the other constituents of the medium, to render the media in successive experim ents practically homogeneous. For example, when the ratio of the num bers of H^SO* and H I in the medium exceeds 20 th e formula for the rate a t a given tem perature is at = i{a + b (i-l) -t-ds}, The discussion of the num erous experim ents m ade a t tem peratures ranging from 0° to 50°, in m edia in w hich the quantities of iodide range from 3'64 H I, to 23 H I, the quantities of hydrogen sulphate from 45 I P S O4 to 468 H 2SOi, and th e quantities of hydrogen chloride from 70 HOI to 547 HGl, leads to the following law of connexion between chemical change and tem perature.
I f »i is the ra te of chemical change a t a tem perature t° in a homo geneous medium consisting of given constituents per u n it volume, and «2 is the rate at a tem perature t2° in the same medium, the ratio of ot\to oc2 is {(273 + ^i)/(273 + ^2)}"t. m being a constant dependin upon the character of the constituents of th e medium. W hen the tem peratures are m easured from th e absolute zero -273°, and are denoted by Ti, T2, the form ula assumes the sim pler form, «i/«2= (T i/T 2)w t.
The constancy of th e value of m for a particular medium is secured when the quantity of the predom inant constituent of the medium is sufficiently large in comparison with the quantities of the other con stitu en ts to m ake the medium practically homogeneous. W hen this is not the case m has some value interm ediate to the values which it has when one or other of th e constituents is sufficieutly predom inant to secure a constant value.
In media in which hydrogen sulphate is sufficiently predominant, the value of m is 20'38 ; sim ilarly for hydrogen chloride the value of m is 21T 7. W hen the medium consists of w ater and hydrogen iodide, th e value of m is 24'1. The introduction of sodium sulphate in large quantity into a medium otherwise consisting m ainly of hydrogen sulphate reduces the value of m from 20'38 to 18T. In a medium in which the m ain ingredient is sodium hydrogen carbo nate, the value of m is approxim ately 10.
A fu rth e r confirmation of the law of connexion between chemical change and tem perature is obtained from the discussion of experi m ents on the rate of change of hydrogen chlorate and potassium iodide made by W . H . Pendlebury and M. Seward. The value of m is in the case of this chemical change 40'5; I t follows from the law enunciated above th a t a t the tem perature of absolute zero no chemical change can take place.
I f the smallest value of m, viz., 10, is taken, a chemical change which is completed in one m inute a t a tem perature zero, would require for its completion at a tem perature of -200° a little more than a year. If 20 is taken as the value of m, the minute would be increased to more than half a million of years by the same reduction of tem perature.
